FABRICATION PROCEDURES
Germanium ions h/ere implanted into ntype Si (100) through a thermally grown 10-nm oxide at an energy of 50 keV with a dose of 2.5xl016cm-2.
The peak germanium concentration is about 8x1021cm-3. For some samples, carbon ion implantation uras subsequently carried out at an energy of 15 keV with a dose of 3.0x1915sm-2. These samples ambient structure schematic were then furnace-annealed in an N2 at 600oC for 24 h.
Rapid thermal annealing (RTA) at 1000oC for L0 s bras also performed on some samples. In order to evaluate the crystalline quality el-ectrically, a planar p-n junction r^ras utilized. Figure 1 shows a of the device geometry. The area of the n++-region is l-x5 lrm2. Germanium ions were implanted into p-type Si (100) at L2O keV with a dose of gxlgl6cm'2. In some samples, carbon ions were subseguently implanted. at 33 keV with a dose range of 3-I2x1915.r-2. Boron ion implantation then fo1lowed. to form the p+-region. Two annealing steps were carried. Fig.3 .
Figure 3(a) shows that an amorphized layer was formed to a depth of about 100 nm. As shown in Fig. 3 (b) , there are some defects under the surface and at the original amorphous-crystalline interface. Figure 4 shows higrh resolution XTEM micrographs of the furnace-annealed sample, as viewed from the t1101 direction.
The interface between the recrystallized layer and the substrate is shown in Fig. 4 (a) . There are dislocations due to the residual germanium ion damage. Figure 4 ( germanium near the surface (pigure 2), these defects are probably similar to the misfit dislocations observed in a molecular beam epitaxial SiGe/Si heterostructure6) .
The RTA process at 1000oC for 10 s was added to gror,r the entire region epitaxially and to reduce the dislocations at the interface. Furthermore, carbon implantation was added to reduce the misfit dislocations near the surface. As shown in Fig. 2 Figure 6 summarizes results of roomtemperature current-voltage measurements for three diodes.
A comparison of forward. current-voltage characteristics is shown in Fig. 6 (a 
